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(54) FLUOROALKYLSULFONAMIDOARYL COMPOUNDS 

(71) We, MINNESOTA MINING AND MANUFACTURING COMPANY, 
a corporation organized and existing under the laws of the State of Delaware, United 
Sates of America of 3M Center, Saint Paul, Minnesota 55101, United States of 
America, do hereby declare the invention for which we pray that a patent may be 
granted to us, and the method by which it is to be performed, to be particularly 
described in and by the following statement: — 

This invention relates to aryi-substitutcd fluoroa Iky lsulf onani lidos in which the 
aryl group comprises phenyl or naphthyi linked by oxygen, sulfur, sulfinyi or sulfonyl, 
and co salts thereof. The rings and the fluoroalkylsulfonamido nitrogen are optionally 
substituted. The compounds are active herbicides and some are anti-inflamnaatory 
agents. Methods for the use of the compounds are also included. 

Although dtphenyl ethers, diphenylthioethcrs, diphenyisulfoxidcs and diphcnyl- 
suifbnes which are substituted by chloroaryU, chloroalkyU, chloroaralkyl- and chlaro- 
cydoalkylsulfonaraido groups have been alluded to (sec British patent 854,956), there 
has been no suggestion of herbicidai activity of such compounds. 

According to the present invention, there is provided a class of compounds of the 
formula 



R v 



B— Ar 



wherein Rf is a lower fluoroalkyl radical having at least two fluorine atoms bonded to 
the alpha carbon atom, R is hydrogen, a cation, cyano, alkyl, alkylsulfonyl, or 
O 

II ** 
_C — A. — R', where R' is alkyl and A is oxygen or a carbon-carbon bond, 3 is 

oxygen, sulfur, sulfinyi or sulfonyl, Ar is phenyl or naphthyi, the or each Y and die 

or each Y' is selected independently from halogen, alkyl, alkoxy, nitro, amino, alkan- 

amido, haloalkyl, hydroxy, dialkybmino, carbaJkpramino, alkylthio, alkylsulfonyl, 

alkanoyl, dialkylsulfamoyl and alkylsulfinyl and n and n' arc independently zero, one 

or two provided that any individual aliphatic groups appearing in the compounds of 

Formula I (ix. in Rf, R, R', Y and Y 7 ) contain from one to four carbon atoms. When 

n is zero, the phenyl ring adjacent to the fluoroalkylsulfonamido group is unsubstirutcd 

except for that group and the group connected thereto through B. Similarly, when n' 

is zero, Ar is unsubstirutcd except for the group shown in the formula and attached 

thereto through B. 

Compounds of the invention wherein R is hydrogen or a cation are presently 
preferred. Preferably, also, the individual aliphatic groups in R,, R, R', Y and Y' 
contain one carbon atom. Preferred for anti-inflammatory purposes arc the compounds 
in which Y and Y' arc nitro or amino. 
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upon the particular use and upon the economics of the situation. 

The salts of the invention are frequently formed by reacting the precursors in 
aqueous solution. This solution can be evaporated to obtain the salt of the compound, 
usually as a dry powder. In some cases, it may be more convenient to use a non- 
aqueous solvent such as alcohols, acetone, etc. The resulting solution is then treated 5 
to remove the solvent, for example, by evaporation under reduced pressure. Since 
many of the salts are water soluble, they are often used in the form of aqueous 
solutions. Also, they can be used in making pharmaceutical preparations in the form 
of capsules for oral administration. 

The compounds of this invention wherein R is hydrogen (the acid form) are 10 
prcparable by two different methods from precursors (Le. compounds not falling within 
the scope of Formula I) and, in addition, certain of the compounds of Formula I are 
prcparable from other compounds of Formula I. 



, c Preparation of the Compounds of Formula I from Precursors 

15 Method A 

This is the most general process and can be described as follows 

. RrS0 2 Q+ YOjB-Ar — >RcS0M^ w % 



n 1 



15 



where Q is a halogen or the OSO-R, grouping and R,, B, Ar, Y, Y', n and n' are as 
previously defined. The reaction is usually run in the presence of a suitable acid 
20 acceptor, which may be an organic or inorganic base. When Q is halogen it is preferably 20 
fluorine. 

A solution of the appropriate primary arylamine of Formula II and at least an 
equimolar quantity of a suitable acid acceptor (such as dimethylaniline or tricthyl- 
amine) in an inert organic solvent is prepared. Among the suitable solvents are 

25 diglyme, benzene, dichtoromethanc and chloroform. An equimolar quantity of the 25 
appropriate fluoroalkancsulfcnic anhydride or halide is added to the solution. The 
addition is advantageously carried out at - 15° to 150°C, but this may be raised or 
lowered if desired. In cases, where the amine is of lower reactivity, it is advantageous 
to allow the reaction mixture to remain ar reflux temperature for a few hours 

30 following addition. 30 
After completion of the reaction, the product is isolated by conventional methods. 
For example, the reaction mixture can be extracted with excess aqueous sodium 
hydroxide. The aqueous extract is then washed with organic solvents and treated with 
charcoal to remove impurities. Subsequent addification of ihe aqueous extract with 

35 mineral acid then affords die product as an oil or solid which is distilled, sublimed, 35 
chromatographed or rccrystaliized as required to give pure product. When water- 
soluble solvents arc used, the reaction mixture can be poured directly into aqueous 
mineral acids. The product is then isolated by conventional extraction techniques and 
purified as above. 

40 The reaction may also be run in a closed reactor, and when this is done solvent is 40 

not usually necessary, and Q is usually fluorine, although an acid acceptor, generally 
triethyiamine, is necessary. The temperatures utilized depend on the reactivity of the 
rcactants, but may be between 0 and 200°C, and are generally 50 to 150°C 

Method E 

45 Some of the compounds of the invention can also be prepared by the nuclcophilic 45 

displacement reaction of a metal salt of an aromatic compound with a halogen 
derivative or diazonium salt as follows: 

wherein D is halogen (chlorine, bromine or iodine) or a diazonium group (c.g. 
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V- V CI.'} M is allati metal and W is -0- or — S— , provided that when D 
~u i .1 m -.ha hs coDDCf and provided further diat where D is a diazonium 
Jo^ w 'caloTbe ^cn The fcLig three specific method, are included within 

B. 

Method B 1. 

Y n ^ n 1 Y n V' n i 

v V' n n' M and R- are as previously defined and X is halogen (chlorine, 
« MbiS' SolvTn* used in the reaction are pyridine-quinolinc mixtures or 
a- iSfa J S Temo-ratures of 125* to 2C0'-C arc generally necessary to obtain 
dimethjdformjm«dc jJ^J^ 0 ^ ^ presen cc of a base, which serves as an 
SlS£Z SuSe ba^y^rgamc. tr conpfe pyridine, or inorgaruc, for 
SnSTSS^m Weatbonatc. The reaction time »s usual y 6 hour s to 3 days, and 
eroded reaction periods arc frcquendv necessary to obtain appreciable results. 

M muslTbc copper unless Y is an electron-withdrawing group, then it may be 
15 an aKetafwhS M is copper die solvent is preferably pj-ndmc-«u,noline. When 
M is an alkali metaL dimechylformcmidc is a iuitable solvent. ,.>,_,„,„. 

The Shcnob, thionaphthols and salts are known in the chemical hterawre. 
Thelubsumttd T fluoialkylsuJfonamidobinzene derivatives are known in the chemical 
2£uS ancfare described in South African patenc 6S/4125, or can be prepared by 
hfmediods described in said patent from known starting materials. 20 
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Method B 2. 



y n Y n 



+ PS-Ar 



T n ' rv 



naphthalene derivative 
Method B 3. 



10 



15 



wl-erc R; Ar Y, Y', n, and n' arc as defied above and P is an alkali metaL Tins 
reason Is a Jed out by adding the cold diazonium salt solution to the renting 
25 fqS™ loludoT of thi alkali" metal thiophcno.vide salt or the corresponding # 



W^X + PO-Ar ^ W»«@o-Ar +PX 

Y n Y 'n' . Y n V n . 

SJal^^ 30 
y5£ bTan activatin.- group such as nitro. Cuprous chloride is a smiablc cuprous 
catalyst for the reaction The alkali metal salts may be preformed or formed »> » "■ 
Tempcramres of 0 to .100 S C. may be used, depending upon the reactivity of the 
substrates. Extended reaction periods arc sometimes necessary. 

35 Preparation of Compounds of Formula I from Other Compounds of Formula I 35 
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Method C 

This relates to preparation of the diarylsulfoxides and diarylsulfones by oxidation 
of the diarylthioethers as f 11 ws 

n n ' r» y 1 i 

'n 1 n 1 

5 where R,, Ar, Y, Y', n and n' arc as previously defined and m is one or two. Suitable 5 
oxidizing methods are well known to the art, for example hydrogen peroxide, peracids 
such as peraccric and perbenzoic add, sodium metaperiodate and the like. 

Metliod D 

This includes the various ways in which Y and Y' are changed in the compounds 
10 of Formula I. For example, compounds wherein Y or Y' is amino are prepared by 10 
reduction of nitro compounds, compounds wherein Y or Y' is alkanamido are prepared 
by acylation of amino compounds, compounds of Formula I wherein R is hydrogen 
can be nitrated or halogenated on the phenyl rings. When Y or Y' is alkyithio it is 
readily oxidized to alkyisulfinyl or alkylsulfonyL Compounds wherein Y or Y' is 
15 hydroxy and R is hydrogen arc preferably prepared by simple hydrogen iodide 15 
cleavage of the corresponding compound wherein Y or Y' is alkoxy. When Y or Y' is 
amino, it can be converted to dialkylamino by known methods. 

Method E 

This includes the various ways in which R is changed in compounds of Formula 
20 I. The preparation of the salts (wherein R is a cation) from the acid form compounds 20 
has already been discussed. To prepare the compounds of the invention wherein R is 
lower alkyi compounds of Formula I wherein R is a metal ion, for example sodium 
or potassium, are reacted with a stoichiometric amount of alkyi bromide or iodide or 
a dialkyl sulfate in a non-rcactivc solvent such as acetone. 
25 Compounds of the invention wherein R is cyano arc prepared by reacting the 25 

corresponding compounds of the invention wherein R is a cation such as sodium or 
potassium with cyanogen chloride or bromide in a non-reactive solvent. 

Compounds of the invention wherein R is alkylsulfonyl are prepared by reacting 
the corresponding compounds of the invention wherein R is a cation such as sodium 
30 or potassium with an alkylsulfonyl chloride. 30 

O 

Compounds of the invention wherein R is a — C — A — R' radical are prepared 
by reacting the corresponding compounds wherein R is a cation with an acylating 
agent of the formula 



R'-A-Le 



/// 



35 wherein A and R' are as defined hereinabove and E is halogen, preferably fluorine, 
chlorine or bromine, or the residue of an anhydride, Le. an acyloxy group. 

Precursors 

Suitable fluoroalkanesulfonyl anhydrides and halidcs (for example chlorides and 
fluorides) for use in preparing compounds of Formula I arc known to the art. The 

40 primary arylaraincs of Formula II arc also cither known to the art, or may be made 
by methods well known to the art, generally by the reduction of the corresponding 
nitro compound. Conventional reduction techniques, both chemical and catalytic, well 
known to the art arc used, such as iron in acetic acid, sodium sulfide, and most 
commonly Raney nickel and hydrogen gas. The nitro compound precursors of the* 

45 compounds of Formula II are also known to the art, or may be prepared by well 
known methods, as described (Methods (1)— (5)) and exemplified hereinafter. / 
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Method (I) 

N0 2 WH N0 2 



Ar + HX 
X V„i ~Y n \' n . 

where Ar, Y, Y', n and n' arc as previously defined, W is oxygen cr sulfur and X is 
chlorine, bromine or iodine. Although the reaction may bo run in the presence of a 

5 base which acts as an accelerator and acid accentor, it is preferably earned out by 
prcrcactins the compound of Formula IV wirii base to form a salt, and salts of 
inor-anic bases arc preferred. It is well known that such salts arc readily prepared, 
and°thcy mav be prepared in situ, or isolated. Most prcfexred are salts of aUau metals, 
such as sodium and potassium, or cuprous salts. When \V is oxygen, copper salts are 

10 not isolated When alkali metal salts are used, dimcthrlformamidc and pyridine are 
preferred solvents. When Y is an electron-donating, substitute such as alkyi or alkoxy 
in the 2 cr 4 positions relative to the nitro group and W is oxygen, pyridine is the 
preferred solvent, and a trace of cuprous chloride is used as catalyst. 

Cuprous salts are particularly useful for the preparation of 3 -phenyl thionitro- 

15 benzene derivatives, and in this case X is generally not chlorine. When cuprous salts 
arc used a preferred solvent mixture is quinolitic and pyridine. 

Cuprous salts or cuprous chloride catalyst and pyridine as solvent are preferred 
in order to prepare 3-phcnoxynitrobenzencs. It is preferred lint X is bromine or 
iodine, since higher yields arc obtained, although when X is chlorine seme product is 

20 usually isolable. ... . j u • w 20 

When Y is an electron-donating subsnrucnt or when a compound wherein W is 
oriented mcta to the nitro group is the desired product it is preferred chat W is oxygen, 
pyridine is the solvent, cuprous chloride is used as a catalyst and a sodium salt of the 
compound of Formula IV is preformed. 

25 Method (2) 25 

+ MX 




Method (J) 

N0 2 SP tJ0 2 



Y n Y' n . V Y' n . 



+ PCI 



10 



15 



v/Irrc \r, Y, Y', W, X, M, n and n' arc as. previously defined, provided that M is 
preferably copper in the cuprous form. When' Y is an electron-wiUidrawing group M 
may be an alkali metal, but in all cases it is preferred that M is copper and X is 
bromine or iodine. A cuprous catalyst can also be used. 30 



where Ar, Y, Y', n and n' are as previously defined and P is an alkali metal. 

Method (<F) tB t . « 

35 The'compounds of Formula II wherein B is a sulhnyl or sulfonyl group can be » 

prepared by the oxidation of the nitro compounds which arc precursors of compounds 
of Formula II wherein B (or W) is sulfur. This oxidation is done using conventional 
methods such as hydrogen peroxide or sodium mciaperiodare. 
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Method (J) 

The niiro compounds which arc precursors of compounds of Formula II wherein 
B is a sulfonyl group can be prepared by the Friedel-Crafis reaction as follows: 

N0 2 N0 2 

The starting materials necessary for use in Methods (1), (2), (3), (4) and (5) are 5 
known to the an and arc m the general chemical Uterature, 

A wide variety of acylating agents of Formula III can be used in preparing the 
compounds of the invention, including acyl halides or anhydrides or halofonrtatcs 
These compounds arc either available directly, or in the case of certain chloroformates 
are easily prepared from phosgene and the appropriate alcohol iq 

As noted previously, the compounds of the invention ere active herbicides and 
some are also ana-inflammatory agents. Further, seme are analgesic and anti-pyretic 
agents and some have been found to possess anri-microbial activity. Compounds of the 
invention wherein B is oxygen are generally more active as anti-inflammatory and 
15 analgesic agents, most particularly those in which R, contains one carbon atom R is is 
hydrogen or a pharmaccuticaliy acceptable cation and Ar is phenyl 

Some compounds of the invention arc acidic and arc also useful as catalysts or 
initiators for certain polymerizations, the perfluoroalkyl derivatives being particularly 
useful in this regard. When so used, the compounds arc mixed with the monomer or 
20 prepolymer. Suitable monomers include epoxide and vinyl ether monomers. The rate on 
of rcacnoa and the degree of polymerization varies depending upon the temperature 
at which the polymerization is carried out and the reactivity of the monomer, and 
heating of the polymerization reaction is generally utilized to obtain a faster 
polymerization rate. 

The hcrbiddal activity of representative compounds of Formula I has been 
determined using screening tests against experimental plantings. Both pre- and post- 
emergence activity are determined in a direct screen against selected weed species. The 
following weed mixtures arc used for the tests. 

Grasses : 

30 Giant foxtail (Setarla jaberit) „ 

Barnyard grass (Echiiiochloa crasgalli) 
Crabgrass (Digitaria ischacvuim) 
Quadcgrass (Agropyron re pens) ■* 

-Broadleavcs: 

35 Pismzd(AmarQnthttsretroflcxus) -e 

Purslane (Portutaca oleracca) 
Wild Mustard (Brassica kabcr) 
Wild morning glory (Cottvolvtdus arvensis) 



, «t chemicals are dissolved in a small amount of acetone or other suitable 

™ C J!fi dllUtCd J? tCr ? a of 2000 ppm. From di& 40 

concentration ahquots are diluted to give a final concentration of 500 ppm. Eighty mi. 
of this solution are added to a 6-inch pot containing the weed seeds » give a concen- 
tration equivalent to 20 ib./acrc. AU subsequent waterings are made from the bottom. 
Two pots are used per treatment. Data are taken two to three weeks after treatment 

SJST^ " PmCnZ ^^^^ *? U for spedes compared to the untreated 45 
controls. Some screening is done at 40 Ib./acre. 

To assess post-emergence activity, die same weed mixtures are allowed to grow 
SL 1 ^f 3 are approximately 1 to 3 inches and the bread- 

leaves 1-1/2 inches talL They are sprayed for approximately 10 seconds or until good 
50 wetting of the leaf surfaces occurs with a 2000 ppm solution as described above. 50 

Data are taken two to three weeks after treatment and recorded as percent kill 
tor each species compared to the untreated controls. 

The compounds f this invention are broadly active as herbicides. The 
mechanism(s) by which this herbicidal activity is effecred is n c presently known. 
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However, tasnv of Uic compounds of this invention akc ytew vancus types of plane 
Z wdi modifying activity. Plant siev.Hi modtoion a ? d-mcd herein consists of all 
deviations from natural development, for example dctolanca. sainubwn, stunting, 
retardation, desiccation, tillering, dwarfing and rcgulaucn. Tins plant growth modifying 
activity is Generally observed as the compounds of the inwauon begn w interfere with 5 
certain processes within d:c plant. If thee processes are essential, the plant will die if 
treated with a sufficient dose of the compound. However, the ivpe of growrh mcdnying 
activity observed varies among types of plants. It has been found that with certain 
compounds of the invention, hezbiddsl activity can ba separated from certain desirable 
growth modifying activities by controlling die rate of application. Of particular "Merest 10 
is the ability of some 'compounds of the invention to give tobacco sucker control. Tins 
phenomenon is known to die arc to be desirable and useful, since the control of 
Tobacco suckers increases the useful yield of the tobacco plans. T..is df-wote and 
useful activity is present in a particularly high degree in 2-nie:livl-4-pacnyItI;iorriiluoro- 
me±anesulfcnanilide and 2-nitro-:-phenylduotriiiucromcdiaueiuironaiuhde. 15 

Some of the compounds of die invention have been found to be parucularly 
effective in controlling nutsedge (for example Cy/>crt<s cscnlcnms jxnd Cypcritsrotundits) 
species Nutsedge is considered one of the major weed pests of the world. I Ins weed 
is resistant to most herbicides, and has become an increasingly severe problem. It is a 
*>0 parucularly severe problem when odicr weed species are controlled by haroicides and 20 
nutsed-e becomes the dominant weed. It was uner^ected to fcnd cut5tandmg control 
of nutsedge in the compounds of the invention. Compounds of the invention wherein 

i\ 

B is sulfur, sullinyl or sutfonyl, R, is CF n , R is hydrogen, a cation or — G- A— R', 
n and ii' arc zero or one, Y and V are lower alky! or halogen and the rluoroalkyl- 
sulfonamido group is oriented meta or para to B are presently preferred due to 25 

nutsedge activity. 

Presendy preferred herbicidal compounds of this invention are 
3-PhcnykulhnyItrifluoronicdiaiiesulfonanilidc, 
2-MerJi>i-5-phcnykdfinyItrilluoromcthanesulfonanilidc, 

2- Mcdio^^phcnyIsidnnyltrifiuoromeihanesulfonanilide, 

3- (4'.Ruorophenyithio)trifluorcmcthanesulfonanilide, 
2-Phenvlthiotrifluoromcthanc5u!fonaniIide, 
5-Phcn>1thiotrillucromediancsulfonanilidc, 

4- Phenylthiotrifluciomethaiiesuifcna^ilidc, 
4.Phenox>trifluoromethanesulfcnan;lide, 
2-Mcthyl^phcnyUultinyltrittuoro^ 

5- aiIoro-2-phenoxvtrifluoromcthancsuifonaniIide, 

4^4-AcramidophcVMio)tri^ 
2-Mcdiyl^phcnvldiiotrifluoromedianesuIfonaniUde, 

2-MerJiyI^phenylsulfonyltrifluorcmethanesulfonarj*lidc, 40 
4-PhenyltWo-2-nitrotnrluorome±anesulfo;5amHde, 
4-PhenyisuIfcnyltrifluoromethancsulfcnanilidc, 
2-Methvi-3rphenyidiiotrifluoromcthancsulfonanilide., 
4-PhenvisulfinvltrifluoromethanesuIfonaniHde, 
45 2-Mcdiyl-5-phenvidiictrifluorcmethancsulfcnanil»*dc f 45 
3 - Phenylsulfonyltriflucromeihanesulfonam'lidc, N r - Carhsthoxy - - - methyl - 4- 

phcnylsulfonvltrifluoromethancsulfonanilide* 
X-Oubethoxy-2-mcthvl^phcnyI^ 

For application to plants, the compounds can be finely divided and suspended in 
50 any of the usual aqueous media. In addition, spreading agent.", wetting agents, sticking 50 
agents or other adjuvants can be added as desired. Dry powders, as such or diluted 
\vich inert materials such as diatomaccous earth, can likewise be used as dusts for this 
purpose. The preparations arc coated on the plants or the ground is covered with prc- 
cmerseace control is desired. Application is made with die oual sprayers, dust guns 
55 and the like. Application rates are at 0.5 to 20 lbs./acrc in general, but may be 55 
increased or reduced according to individual circumstances of use. 

The anti-inflammatory activity can be conveniently demonstrated using assays 
designed to test die ability of these compounds to antagonize the Iccal eddma 
characteristic of the Mammatory response (rat foot edema test) and to inhibit the 
onset of the erythematous manifestation of inflammation guinea pig erythema test). 60 
Leading references to the rat foot edema test are: 
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1. Adamkiewicz ct al, CanacL J. Biochcm. Physio. 33: 332, 1955; 

2. Selyc, Brie Med. J. 2:1 129, 1949 and 

3. Winter, Proa Soc Expcr. Biol. Med. 111:554, 1962. 

Leading references to the guinea pig erythema test ar : 
5 L Wilhclmi, Schweiz. Med Wschr. 79 : 557, 1949 and 5 

2, Winder et al, Arch. Int. Phannacodyn 116: 261, 1958. 

Analgesic activity has been observed in standard test methods such as the Randall- 
Selitto and phcnylquinone writhing tests. Anti-inflammatory activity may also be 
detected by assays known to the art such as the cotton pellet granuloma and adjuvant 
10 arthritis tests. 10 
The compounds are administered orally, for er ample as four percent acacia 
suspensions, but may also be administered parentcrally. Amounts are generally about 
1 to 500 mg./kg. of body weight of the mammal to be treated. 

The prcsendy preferred compounds of the invention with respect to anti- 
15 inflammatory activity include: 15 

2- Phenylthiotrifluoromethancsulfonanilide, 
5-Amino-2-phcnoxytTifluorcmethanesulfonaniIidc, 

3- Phenylthiotrtiluoromethancsulfonamlidc! 
5-H5*d^xy-2-phenoxytrifluoronicthcnesulfonanilidc, 

20 2-Phenorytrifluoromethancsulfonanilidc, 20 
5 -Qiloro-2-phcnoxytrifiuoromcthancsulfonanilide, 
5-Methyl-2-phcnoxytrifluoromcdianesulfonanilidc, 

4- Amino-2-pheno^ytrifluoromethanesulfonanIlide 9 
2^4'-Cilorophcnoxy)trifluoromahanc3ulfonanilidc, 

25 4-^tro-2-phenoxytrifluoromedianesulfonanilide, 25 
3-Phcaoxycrifluoromethancsulfonaiulide, 

5- Arnino-2-phcnyltMotrifluoit)mcthanesulfonannide f 

3- {4 / -Mcthoxyphenoxy)irifluoromcthanesiilfonan!lide, 

4- >fitro-2-phenyithiotrifiuoro^ct^^ 

30 2^4-Chlorophmoxy)^n!TOmfluoromc\iiancsiilforiariilide, . 3 

5- Methyl^nim)-2-phenoxyn'iriuoTOmcbinncsiilfonaailide, 

4-Nitro-2-phen£xydifiupfcmctha^ and die pharmaccutically acceptable 

salts of these compounds. \ / 

The anti-microbial activity ofyihe compounds is evaluated using a variation of the 
35 origmal/agar-platc diffusion method of Vincent and Vincent (eg. sec Vincent, J. G., 3 
and Vincent, Helen W., Proc.,Soc. ExptL Biol. Med. SS: 162—164, 1944, and Davis, 
B. D., and Mingioli, E. S., J>Bac, 66: 129—136, 1953. 

The following examples arc given for the purpose of further illustrating the 
procedutcs^of the present invention, but are 'not intended, in any way, to be limiting 
40 on the scope~thcfeof. Thus, v/hile the great majority of the examples relate to trifluoro- 4 
mcthanesulfbnamidcs, other fiuoroalkyi groups can be substituted in place thereof. Also, 
to avoid unduly multiplying the examples which have been selected to illustrate the 
invention, the examples will relate for the most part to compounds in which R is 
hydrogen. It is, however, understood that die corresponding compounds in which R 
45 is a cation are also easily prepared and are likewise contemplated. Such compounds (in A 
which R is a cation) arc also useful as herbicides. 

All melting points in the examples arc uncorrected. The boiling points and melting 
points are given in degrees Centigrade and the pressures in millimeters of mercury. 
Example 1 relates to the preparation of compounds cf Formula I by Method A. 

50 Example 1 f 

A mixture of 3-thiophenoxyaniline (20.0 g., 0.099 mole), trieihylamine (15.4 ml, 
0.11 mole) and chloroform (125 ml.) arc treated with trifluoromcthancsulfonic 
anhydride (16.S mL, 0.10 mole) during a ninety minute period under a nitrogen 
atmosphere. After stirring ninety minutes ten percent hydrochloric acid (150 mL) is 

55 added and the chloroform is removed in zaam. The residue is taken up in ten percent \ 
sodium hydroxide (150 ml.), the solution is extracted with diethyl ether and the 
aqueous layer is acidified. An oil forms, aad extraction of the aqueous layer widi 
dicdiyl ether is followed by drying of ihc crhcr layer over magnesium sulfate. Fractional 
distillation yields 3-phenyldiiotrifluoromcth3iics"ulfonaniIidc, b.p. 174°C/0.15 mm., 

60 mp, 56.5— 58°C 
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Anal> Gaiculaced for C : ,H,,F : NO,S,: C, 46.9; H 3 0 

Found: C, 46.9; II, 3.0 

The following compounds are zho prepared using general Method A : 
5 3-r2,3-dimechvIphenoxy)trifluoromeilianesulfonanihde, m.p. 62—63 C- 

S^hlorophenoxT^rinuoromethanesulfonaiuIide, b.p. 1>6 G/0.19 mm. 
S^-dilorophcnoxy.trifluoromeihanesulfonanilidc, b.p. 164 C C./0.0S mm. 
3^2^1orophenoi7)trifiucramcthanesulfonanilidc, b.p. 156C/0.06 mm. 

bp. l^-C/0.35 mm. 

10 3J3.trifluoromcrhvIphei^ b " p V in,' 

3^4-me±yIphenylthio;rrifluoromcthaiicsulfonanaidc, b.p. 147-C./0.03 mm. 
3^4-mcmo^TncnyIrhio)triiIuoromcthancsuIfonanihdc, b.p. 19/— 201C./O.2Z 



30 



35 



40 



50 4-i 

4-: 



55 



60 



^4-bromophcnvIdiio)trifluoromethanesulfonanilidc, m.p. 97—99 ' u 
W4.bromo.3.mcdivlphenvlduo)trifluoromcd^nesulfonauihde, m.p. 70— 72'^ 

4^4-M>u:ylohcnyl^ 




10 



5-chloro-3-phcno.vjtrifluoromcthancsulfonanilide, m.p. 51— 54-C. 
15 5^hloro-2-pheno.wrifluoromethancsulfonanilidc, m.p. 60.5 — 6S-C. 

3-pheny-Isulfonvlcrifluoromcthanesulfonanilidc, m.p. 106— -108 -G 

3- phcnoxvuifluoromethancsulfonanilide, b.p. 12S'"C/0.05 mm. 
2-methyl-5-pllc^ylt'^'om'flao^omeUlancsulfoMllllidc, m.p. S2— 53.5_u 

4- chloro-3-phcnyl;: jtriflucromcthancsulfonamhde, m.p. 33— S5.5-U 

20 2-mediyl-3-phcnyt-. :oirifluoromethancsulfonamlide, m.p. 123.5— 124.5 U 

4- chloro-2-phcnoxvirifluorcmcthancsulfonanjIidti, m.p. 78— 81.5 -c. 

5- chloro^-phMoxj-rrifluorcracthancsuifcnanilid^ m.p. '"J— 67.5 
2-raethyl-4-phenylthiotrifluoromc±anesa fonamlide, m.p. 100 ^-»>- '<-• 
2-r4-mcd»o.^?hencx7)trMuorom^^^^ 25 

25 2-phcnosytrifluoromcthancsulfonan; ide, m.p. 65— 67.5 C. a 

4- phcnoxytrifluoromechancsulfonamlide, m.p. 78.5— W'L 
2-mcdio 5 y^phcnylAiocrifluoromethancsulfonaml.de, m.p. 75.5-76.5 C. 
H4-nitrophenylmio)trifluoromcttoncsutfonamhdc, atp. 90-92 C. 
rmedivl^-phcnoxytrifluoromcd^esdfonandidc, «^9h-9i c 

2- phenylmiomfluoromcdmcsutfonanilid^ m.p. C 3« 
24snW5-trifluoromcd 1 yltrmuoromedianestdfonan.hde, m.p. 74.5-76.5 C 
54cmyl-2-phcnox}arinuoremcUianesulfpnanilide. m.p. 65 J— 6b C. 
3^hloro-2-phenvldiiotrifluoromethan«»u fonaniLdc, m.p. 63— 63.5 : C. 
dw±loro-2.ph2nv!diictrifluores.methanc$u fonamlide, m.p. 75— 76J-U 

Lhcnylthio^-iifluoromcmylt^ C 

5- mcdwl-2-phenvlmiom-fluoromcthancsdfonandtdc, ra.p. 54— 53 C. 
2^dorophcnylthio)tinttucromethan«ulfonan^ m.p. 74-76 C 
6^divl-2^hcnos>Trifluoromcdi2nc > ulfonamhd5 m.p. 79-Sl C ^ 
5^mbxy-2>cno.s™to m.p. ^^C. 
4-mediyl-3-ph1m>1miotrito^^^ C. 

3- mahvH-2-ph4noxymfluoromcthancsuIfcaaml.de, m.p. 6S— 70 u 
3-5^ox>Thcn:.^io;a-ifluoromotban«ulfonamlidc, b.p. 173-177 C./0.03 

45 4-r3,SchIorophcnvMio)trifluoromethancsulfoi:ana m.p. 91— 94'C. 

W-dimcmylphenylduV,^ 

.. /i c j:-i.u^. n K<.ovifh o\rr fiuoromcthancsulfonamhdc, m.p. 10S— uu i 



C 
,p. 

_ _ V £/fttw*j *«— / — . 

138— 140 C C. „ 
3-mcmyl^phem : hhiorriauoromethanesulfrnanilide, m.p. 79 — 
3-chloro^-pIienvlthiomfluoromedianesu!fonanihde, m.p. S4— i>7-U 
2-memyM^2.nwrhvlpheny!rhio)trifluoromethanesii fonani ide, m.p. 114 ^. 

2-mcmyl-4-^mcth>Mphcnylth^ m.p. iu:>— iu/ 
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4^4^lorophcny1chio)-2-mcih}itrifluoromcthancsulfonaniIidc, m.p. 92 93 C C. 

4^4-bromophaiyIthio)-2-mcthyIirifluoromethancsdfonanilidc, m.p. 91 94°C 

4 - (4 - bromo - 3 - mcthylphcnylthio) - 2 - mcmylrrifluoromethanesulfonaniiide, 
m,p. 104— 105°C 

4-(3-methoxyphcnyimio)-2-mcthyltrifl^^ m.p. 69 72°C. 

4-(4-memo\7phenyithio)-2-mcmyltr^^ rap. 109— 112°C 

2-memyi-4-(3-mcthylphenylmio)trtt^^ in.p. 82 84° C 

The following compounds arc prepared from the reaction of the corresponding 
compound of Formula II and the corresponding fluoroalkancsulfonyl fluoride or chloride 
according to Method A. The acid acceptor and solvent used arc also noted 

TABLE I 



10 



15 



20 



25 



30 



35 



Halide 


Acid 
Acceptor 


Solvent 


Product 


Boiling Point 
(in 0 C/ma) or 
Melting Point 
(in -C) 


Fluoride 


Tricthyl- 
amine 


None 


3-phenoxyper- 

fluorobutane- 

sulfonanilide 


155/0.02 


Fluoride 


Triethyl- 
amine 


None 


3-phenylthio- 

perfluorobutane- 

sulfonanilide 


158/0.08 


Chloride 


Dimethyl- 
aniline 


Chloro- 
form 


3-phenoxydi- 

fluoromethane- 

sulfbnanilide 


36—38 


Chloride 


Dimethyl- 
aniline 


Chloro- 
form 


3-phenyIthiodi- 
fluoromethane- 
sulfonanilide 


81—83 



Examples 2, 3 and 4 relate respectively to the preparation of compounds of 
Formula I by Methods B L, B 2. and B 3. 

Example 2 

A slurry of 4-broraotrifluoromemanesulfonanuide (15 g., 0.05 mole), cuprous 
thiophcnolatc (10 g., 0.058 mole), sodium bicarbonate (10 g.) and duncmylforrnamide 
(100 mL) is heated at 145 to 150°C for US Hays. The reaction mixture is poured in 
water (2 liters), the yellow by-product is removed bv filtration and the water is 
acidified to give an oil. This oil is distilled to yield "4-phenylthiotrifluoromethane- 
sulfonanilidc, b.p. 159— 163°C./0.5 mm. 



Analysis: 

Calculated for: C„H„F a NO s S s : C, 46.8; H, 3.0; 

Found: C, 46.3; H, 2.9; 



N, 4.2 
N, 4.3 



The following compounds are prepared using Method B 1. specifically exemplified 
in Example 2. 

3-(4-chlorophcnylthio)mfluoromcmanesulfonanilidc, m.p. 92.5 94.5 

3-(4-auorophcn^thio)trifluoromcthanesulfonanilidc, b.p. 157 162°C./0.03 mm. 

3^3-merhylphenyltmo)trifluoromcthancsuifonanilide, b.p. 156— 160°C./0.05 mm! 
3-nitro-4-phenylmiomfluoromethanesulfonaniUde, isolated as the triethyl- 

ammonium salt, m.p. 110 — 112°C 
3<2^emylphcnylthio)trifluorometiiartt»ulfonm b.p. 150— 15S°C/0.05 mm. 

Example 3 ' 
A suspension of 2-<±loro-5-aminocrifluoromethanesulfonanilide (26 g., 0.085 mole) 
in water (40 mL) and concentrated hydrochloric acid ( 15 inL) is heated on a steam 
bath for one hour. More hydrochloric acid (15 mL) is added and the solution is chilled 
to 0 to 5°C Sodium nitrite (6 g., 0.085 mole) dissolved in a minimum amount of water 
is added while maintaining the temperature below 5°C 
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25 
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A soiudon of sodium hydroxide 'S.6 j.) in water //O ml.; » heated to 110 C. 
under - nCin a-dr.oi P l«ro and thiophcncl (18.7 g.) is added. The co d d.azomum 
St so^do^'s added over one hour, the iniaurc is stirred an additional thirty 
miSrSei made basic with sodium hydroxide solution. This solution is extracted 
5 ST3ta3orS acidified with concentrated hydrochloric acid and then extracted 5 
X dSoromethcne. The dichlercmcihanc earacts are dried over magnesium sulfate, 
uwS £ solvent removed in t» The solid 2-chlorj».5-phenylihiotnfluoro- 
methanssulfonanilide is rccr/iiallized twice from benzene and dried, m.p. 66— 68 -C. 

10 AMlJ cSiculated for C.ACIF^OA: C, 42.5; H, 2.5; X, 3.S W 

Found: C, 42.9; H, 2.6; N, 4.0 

Example 4 

A solution of potassium hydroxide (12.3 g., 0-22 mole), 2-chioro.5-nitrotrih'uoro- 
methancsulfonanilide (15.3 g., 0.05 mole), phsnol (L2 g., 0.05 mole;, pyridine 25 
" , x ._j r<n ml •. i« uirrM and hcaicd. rcmovinc water by means of a 



metnancsulicnaniiiac h;j ■?•» v.w i--"" \— »->. f - j _ 

15 mU and benzene '50 ml.) is stirred and heated, removing water by means of a 

Dean Sp"'" trap *' >• '-——— ;» «4:.riit..H m<r mnn- m-ridine f25 ml. i is added 

and die mixture 



benzene mi.; a smitu a«u »«.-iv-, — . -- 
Dean-Stark trap. After aU baaenc is distilled out more pyridine (25 ml.; is added 
lixture iu Iwated to 15CC A small amount of cuprous chloride is added and 



and die mixture is neatea to uu-v-. .-v muiu ^uhuvi -"i-^"/ — y . - 

heating is continued for several hour*. The mixture is poured into water, i seated with 
decolorizing charcoal then acidified. The organic layer is separated .and disulIccL The 
20 fraction boiling at WS-195 ? C/0J nun. is solidified by scratching, recital lized 
twice from hexanetoluenc, once from hexaneirichloroethylene to give 5-nitro-2- 
phenoxyrrifluoromcchancsulfonanilide, m.p. S5— S7.5 C C 



The following compounds are prepared using the Method B 3 specifically 

exemplified in Example 4. 

5-nirro-2-phcnvltiiiotrifiuoromcaiar.e iulfonandtdc, m.p. 9S— 100 ■ C. 
3-nitro-r-phcnox>trinucromcaianestilfonanilide f isolared as the tnediylammomum 

30 salt, ^^~ 7 ^ ^ 6 t0 thc preparation of compounds of Formula I by 

Method C , _ 

Example :> 

3-Phcnyltli;otr:f*uoromcthaue5ulfonanilide (16.7 g., 0.050 mclc) and acetone (25 
ml) cooled to -6 to -2'C are treated with 30 percent hydrogen peroxide (5.2 ml., 
50.S rarnole) in acetone (15 ml.) during ninety minutes. The mixture is stirred until 
lis tcmoeniiire is about 25 *C, and the acctche is removed in tm uo. Benzene is added, 
then ronsvei In vacuo to azcotrope off any water residue to give an oil. The oil is 
chrcniatCOTphcd on a "Florisii" (Trade Marl:) column, cluting tec with 1:1 
b-nzeue:irichloroedivlenc, then 1:1 benzene: dichloromeihunc and finally with 
acetone The fraction cluting with acetone is dissolved in 10 percent sodium hydroxide 
solution. This solution is extracted with diethyl ether and the ether extracts are 
discarded. Thc solution is dien acidified to provide a white gum which is extracted 
with diethyl ether. Thc ether layer is dried over magnesium sulfate, ihc solvent is 
45 removed iu vacuo and the 3-phenylsuifinvlmlluorcineLliane-iuIfciianilide is rcerystaljizcd 
from a trichiorcemylcne-cyclchexane mixture, then twice from cyclohcxane to give a 
white solid, ap. 109.5— 111-C. 



15 



20 



Analysis: %C 7;H '/ 0 N 

* Calculated for C IS H,F a X s O.S: 43.0 2.5 7.7 

Found: 43.0 2.4 7.S 25 



30 
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45 



Analvsis: 

Calculated for C,.H l( ,F,NO,S,: C 44.8; H, 2.9; N, 4.0 

Found: C, 44.5; H, 3.0; X, 3.9 50 



The following compounds are prepared uu'ug the general Method C specifically 

exemplified in Example 5. / 
3-phcnvl£uifonyip:rauorcerhaacsuirohaniIide 
2-phenyIsulfcnyl m^uorcmediruieiulfonaniltdc, m.p. 87— S9 C C 
55 4-phenylsulfo::vltriauoromcLhanesulfcnaniIide, nip. 121— 123-C. 55 

2-mc±yl^phenvlsulfonyIrrifluorcmethanesuIfonaniIide, m.p. 138—139.5 'C. 
2-mcmyl-5-phenvisulfonyItrifli:orcmethanesulfj)naniiidc, m.p: 113— 115 'C. 
4^4-aceiarmdophcnvliulfonyl)trifiuoromcrhanesuIfonanilidc, m.p. 233.5 — 235 C C. 



13 



1,306,564 



13 



4^4-acctamidophenylsuifinyl)trifluoromethancsulfonanilide, m.p. 202.5 — 204.5°C. 
2-mctho:cy^-phcnyl5ulfonyltrifluorcmechancsulfonaiulidc J m.p. 117.5 — 119°C. 

2- mechoxy^-phenylsulfinyltrifluoromechancsulfonanilidc, m.p. 124 — 216°C. 
4-(4-nitn>phcnylsulfonyl)rrifiuoromcchanesulfonanilidc, m.p. 173.5 — 180.5°C. 

5 4^-mechyiphcnykulfinyl)ixifluoromethancsulfonanilidc, m.p. 157 — 160°C. 5 

4^-mahylphenylsulfonyl)trifluoromcchancsulfonaninde l m.p. 101 — 103°C. 
4^3-mcthyIph<myhulfonyi)trifluoromcthanesulfonanilide, m.p. 168 — 173 C C. 
4^4-mcchylphcnylsulfinyl)trifluoromcthaacsdfonanilid^ m.p. 180 — 182°C 
4^4-raerhyiphenyi«ilfonyI)m m.p. 172 — 175°C 

10 4^4-chlorophenylsulfmyl)tri^^ m.p. 189 — 192°C. 10 

4^4^orophcnylsulfonyl)trifluoromcthan(^fonanilidc, m.p. 165 — 169°C. 
4^4-bn5mophcaylsulfinyI)trifluoromc±ancsulfonaniIidc, m.p. 196 — 199°C 
4^4-bromophenyIsulfonyl)trifluorometha^ m.p. 186 — 189°C 

4 - (4 - bromo - 3 - m£thyiphenyisuI6nyI)uifluoromethancsulfonanilidc, m.p. 

15 154— 160°C. 15 

4 - (4 - bromo - 3 - mcthylphenylsuifcnyl)trifluoromcthcncsulfcnaiiilide, m.p. 
173— 178°G 

^4-^-butyipiienylsulfonyl)crifiuon>meduncsulfoaaiuude, m.p. 219 — 223 °C 
4^4-mahoxyphcnylsuIfinyi)niliuoroniechancsulfonanilidc, nxp. 169 — 172 C C. 
20 4-(4-nu:thoxyphenylsulfonyl)rxifluorcn^ m.p. 173 — 181 C C. 20 

4 - (2,4 - dimethylphenylsuifcnyl) - 2 - mcthylixifluoromcthancsulfcnaniHde, m.p. 
157— 159°C. 

4 - (2,5 - dichloroplienylsulfoayl) - 2 - mcthyltrifluororaeriiancsulforuuulidc, m.o. 
167— 174°C 

25 3-mcchyl-4-phcnylsulfinylirifiuoromcthanesulfonanilidc, m.p. 180 — 183°C. 25 

3- mcthy!^phcnylsuIfonyItrifiuoromcthancsuIfon3niIid4 ra.p. 113 — 116°C 
3^iioro^phcnylsulfinyltrifluoromcthancsulfoaanilidc, m.p. 154 — 157°C 
3^lon>^phcnykulfonyiirifiuoromcthancsulionanilidc, m.p. 120 — 124°C 

2 - methyl - 4 - (2 - mediyiph(mylsulfmyi)triauonjmcihanc5ulfonanilide, m.p. 
30 146— 150°C. 30 

2 - methyl - 4 - (2 - methylphcnylsulfoayl)trifluoromcthaaesulfonanilide, m.p. 
132— 138 9 G 

2 - methyl - 4 - (3 - methvlphenylsulfeyl)trifiuorDmethanesulfonanilidc, m.p. 
119— 122°C 

35 2 - mcdiyi - 4 - (3 - methylphcnylsulfonyl)trifluoromcilianesulfonanilide, m,p. 3 

110— U4°C 

2 - methyl - 4 - (4 - methylphenybdfoayQtrifiuoromcthancsulfonanilide, m.p. 
170— 173°C 

4 - .(4 - chlorophenylsulfinyl) - 2 - methylmfluoromethanesulfonaniiide, m.p. 
40 119— 123*C. 4 

4 - (4 - chlorophcnylsulfonyl) - 2 - inethyltrifluoromethaiicsulfoiianilide, m.p. 
. 140— 142°C 

. 4 - (4 - bromophcnylsulfinyl) - 2 - methyltrifiuoromcthanesulfonamlide, m.p. 
K7— 154°C 

45 4 - (4 - bromophcnylsulfonyl) - 2 - mcthyltrifluoromcthanesulfonanilidc, m.p. 4 

149— 153°C 

4 - (4 - bromo - 3 - methylphenylsulfonyi) - 2 - mcthyltrifluoromethanesulfon- 

anilide, m.p. 163— 166°C. 
3^2-merh}4phenylsiUfoayl)trifluoromcthancsulfcnanilidc, m.p. 57— 62°C. 
50 3^4-mcthylpheaylsdfonyI)trifluoromcthancsulfonanilide, m.p. 115 — 119°C. ; 

3^4^lorophcnylsulfonyl)mfluoromcdTanesulfonanilidc > m.p. 134 — 140°C. 

Example 6 

To a stirred solution of 4-phenylthiotrifiuoromcthanesulfonanilidc (3.2 g., 0.0246 
mole), prepared according to Example 8, and 10 percent sodium hydroxide solution 

55 (8.93 ml) is added sodium mctaperiodate (527 g., 0.0246 mole). The sodium meta- j 
pericdate is washed in with water (140 mL), and the mixture is stirred for one and 
one-hair hours. Enough 10% sodium hydroxide is added to maintain the solution at 
a basic pH. The mixture is filtered, then (he filtrate is acidified, extracted with chloro- 
form and dried over magnesium sulfate. The solution is filtered and the solvent 

60 evaporated in vacuo. The solid 4-phcnylsulfinyltrifiuoromethanesulfonanilide is 
recrystallized from isopropyl ether- iso pro pa no I with treatment with decolorizing 
charcoal to yield an off-white powder, m.p. 164 — 166°C 
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Analvsis : 

Calculated for C ( ..II l ..F;N0..S,: C, 44.7: H, 2.9; N, 4.0 
Found: C, 45.0; II, 3.0; N\ 4.0 

The following compounds arc prepared uiing the general Method C specifically 
5 exemplified in Example 6. 

3- (2-methoxyphenylsulfinyl)trifluoromcrhancsulfonaniiide, m.p. 176.5—1 78 .5°C 
2-phenylsuWnyltrikuoromcthanesulfonaiiilidc, m.p. 12S — 130 C C. 
3^4H±iorophenylsuIfinyr;trifluorcmemanesu!fcncni!ide. m.p. 117 — 1 19~C. 
N-methyI-3-phenylsTillinylm^ m.p. S3 — 84.5 'C 

10 4-(4-mtrophenylsulfinyl)mfluorcmcih^ncsiilfcnanil!dc m.p. 205.5 — 207°C 

2-merhvM-phcnylsulfinyIcrifluoromeuiane5dfona:uIide l m.p. 116* — 120 C C. 

2- methyl-5-phcnyIsulnnykrifluoromcrh2nesulfonaniIidc, m.p. 1 1S.5 — 122.5' r 'C. 
Examples 7 — li relate to the preparation of compounds of Formula I by 

Method D. 

15 Example 7 15 

4- PhenyIthiotrifluoromcthancsulfonaniIidc (17.S g., 0.056 mole) is dissolved in 
acetic acid (125 ml.), sodium acetate (4.6 g., 0.056 mole) is added then bromine 
fS.95 g., 0.056 mole) is added over five minutes. After stirring one hour the mixture 
is heated on a steam bath one-half hcur, then poured into water (750 ml.). The solid 

20 product is recovered by filtration, dissolved in dichloromorhnrie and dried over 20 
magnesium sulfate. The solvent is evaporated in racno. and the residue dissolved in 
a benzenc-hexanc mixture. Triethylamine (excess) is added and the solid product is 
isolated by filtration, then rccrystallizcd twice from isopropanol, giving tricthyl- 
ammcnium 2-bn>mo-4-phenylthiotrifiuoromcihanesulfonnniIide, m.p. 92 — 94 C C. 

05 Analysis: 'AC %H 'AS 25 

Calculated for C : .K,BrF,NO. : S..C,H 1 .N: 44.4 4.7 5.45 

Found: 45.1 4.9 5.5 

Example S 

3- (2-Medioxyphcnylthio)trifluoromethancsulfcnanilide ^16.5 g., 0.045 mole) is 

?0 placed in glacial acetic acid (65 ml.) end the mixture is heated to reflux temperature 30 
(cbout 130 C G). Excess hydroiodic acid (57V ? , 66 nil.) is added and the mixture is 
maintained at its reflux temperature for 6 hours, then stirred about 70 hours at room 
temperature. The mixture is diluted with water, then extracted with dichloromcthanc. 
The dichloromctharie extracts are combined and dried over magnesium sulfate, then 
the solvent is removed in vacuo. The solid residue is rccrystallizcd from a mixture of 35 
hcxane and" benzene to give white crystals of 3-(2-h>'droxypheayi[hio)tril!ucromethanc- 
sulfonanilidc, m.p. 115 — 116.5 2 C. 



Analysis: 7.C Z /Al V.N 

Claculatcd for C l3 H, Jv-NO-A : 44.7 2.9 4.0 
40 Found: 44.5 2.9 4.0 40 

The following compounds are prepared using the method of Example 8. 
3^4-h^ro.^phcno\7)rrifluoromethan;sulfenanih'dc, b.p. 215 — 217/0.5 mm. 
5-hydrox>-2-phcnosyirifiuoromeiliancsulfon3r.ilide, m.p. 94 — 96-C. 

Example 9 

45 5-Nintj-2-pheno.^rtrifIuoromethancsuIfonanilidc (12.4 g., 0.0342 mole) in cihanol 45 

is reduced over palladium en charcoal at about 45 pM. After hydrogen uptake is 
complete the mixture is filtered, then the filtrate is evaporated in vacuo to a solid 
which is sublimed to give white solid 5-amino-2-phcnoxvtriiIuoromethanesuIfonanilide, 
m.p. 120.5— 123°C 

50 Analysis: /X /.H 50 

Calculated for C-HuF-N^O-.S: 47.0 3.3 
Found: 47.0 3.4 

The following compounds are prepared using the method of Example 9, or 
alternatively Raney nickel may be used as the reduction catalyst. 
55 4-(4-aminophcnyIthio)trifluoromcthancsulfonaniIide, m.p. 116.5 — 118-C 55 

5-amino-2-phenylthiotrifluoromethanesulfonanilidc, m.p. 103 — 106°C. 
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4- amino-2-phcnoxycrifluororacthancsulfcnaniIidc, isolated as the sodium salr m n 

205— 207°C * ' P * 

3-an^no-4-phcnylthiotrinuoromcihanesuIfonamIidc, isolated as the triethyl- 
ammoniuin salt, m.p. 106 — 10S.5°C 
5 4-amino-2-phenylthiocrifluoromcrhanesulfonanilidc, isolated as the triethyl- 

ammonium salt, m.p. 12S — 130°G 

Example 10 

5- Amina-2-phenoxytrifluoromcchancsulfonanilidc (1.5 g M 4.5 mmole) is dissclvcd 
in glacial acetic acid and treated with excess acetic anhydride (about 0.5 g.) and the 

10 solution is stirred two hours. The solution is poured into water and the solid product 
is isolated by filtration, dissolved in ethanol and treated with decolorizing charcoal 
The ethanol is evaporated in vacuo, then recrysrallizcd from a chloroform-toluene- 
hcxanc mixture to give a tan solid, 5-acetamido-2-pheno^yxrifluorcincthancsuIfon- 
anilide, m.p. 184— 186°C. 



10 
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15 Analysis: %Q %H <y N 

Calculated for GJH^F-NLC^S: 48.1 3 J 7.5 
Found: 47,3 3.5 7.3 

The following compounds are prepared using the method of Example 10. 

4-(4-acetarnidophenylthio)trifluoromcthancsuIfonariUide, m.p. 1S5.5 187=C. 

20 3-acrnuiuMo^-phenyithiotrifluoromethanesulfonaniIidc, m,p. 179— 182.5°C. 20 
2-acctamido^phenylthiotrifluoromethanesulfonaniiide, m.p. 135.5 1S7'C 

Example 11 

4-Phcnylthioirifiuororncthanesuifonanilide is dissolved in glacial acetic acid and 
treated with an equimoiar amount of 70 percent nitric acid. The mixture is stirred one 
25 hour, then poured in water. The solid product is collected by filtration and recrystal- 25 
lizcd from ethanol to give 2-nitro^-phenyluibtrifluororaethanesulfonanmdc, m.o 
105.5— 107°C * 



30 



Analysis : %C % H C /N 

Calculated for C,.rT,F-N s 0 4 S-: 4125 2.4 7 4 
30 Found: 412 2.4 7^4 

The following compounds arc prepared using the method of Example 11: 

2- (4 / -CMorophenoxy)-4-mtrom riLp. 129— 130 C C 
5^hlo^^4-ntuo-2-phenoxyTrifluoromcthancs^IfonanilW^ m.p. 123— 125-C. 
5-raethyl-4-nitro-2-phenoxyxriflucrcmcthanesulfoaaniIidev m.p. 97 99°C 

35 5-rn^oxy^nitro-2-phenoxytrifluoron^ m.p. 133 135°C 35 

4^tro-2-pheru)x> r difluoromcthanesulfonanilide > m.p. 92— 94 9 C 

4-rdtro-2-phenjHthiomfiuoromcdiancsulfonanilide, m.p. 69 70.5°C. 

Examples 12— 15 relate to the preparation of the preparation of compounds of 
Formula I by Method E. 
40 Example 12 

Sodium-2-methyl-4-phenylsulfonyl trifluoromcthanesulfonanilide in acetone is 
combined with an equimoiar amount of ethyl chloroformate and the mhture is stirred 
at room temperature overnight. The mixture is filtered and the filtrate evaporated 
in v^uo to give N;*^ 
45 anilidc, m.p. 113— 120 3 C 

The following compounds are prepared using the method of Example 12. 
N^thoxycarbonyl-3-phcnoxyrrifluoromcthanesuIfcnanilide, b.p. 175°C /0 1 mm. 
N - ethoxycarbonyl I - 2 - methyl - 4 - phenylthiotrifluoromcthancsulfonantlide, 
m.p. 63 — 64J°C 

50 Example 13 

3- Phenoxytrifluoromethancsulfonanilide is dissolved in acetone, treated with an 
equimoiar amount of sodium carbonate and stirred one hour. Excess methyl iodide is 
added and the mixture is stirred overnight The mixture is filtered and the filtrate 
evaporated m vacuo. The residue is extracted with a mixture of chloroform and water, 

53 then the chloroform layer is dried over anhydrous magnesium sulfate. The chloroform 
is evaporated m vacuo to give a residue which is distilled. The product, N-methyI-3- 
phenoxymfluoromethancsuifonanilide, boils at 124 — 126°C/0 05 mm 



40 



45 



50 



55 



16 



50 



20 



25 



1,306,56-! \t 

The followins compound is prepared using the mc-.hod of Example 13. 
N-mcthyl-S-phcnylduoaiiluoroinrJuiiwulfoiur^.d^ b.p. bO C/O.Oj mm. 

Example 14 

Sodium 2-mediyW-phenyisulfonyItriauorom:tli2nciu!lonnnilide is dissolved in 
5 1 2-dimethowcihane bv gentle heaUns- An equimoiar amount of cyanogen bromide > 
d&SSd £ a small "amount cf U-din-.eiIxnyerh.ne and added .to ilic vvarn, 
"ludcn. The mixture is heated to its reilus tc-?orature and mainlined there for one 
Kou7 The mircturc is filtered nnd the filtrate cv^ora-d :« cacao to give the desired 
product, N- cymo - 2 - raediyl - A - F hny!suironylt.ilIucro:ncthancsuifc a andide, 
10 m.p. 89— 90.5 C C. 

Example 15 

Sodium 2-methyl-4-phcnylsulfonyitriiluorom=di=i:esulfcnanil^ in acetone is 
stirred while adding an cauimolar amount of methar.esulfonyl chloride, and scirnng 
I T coPtinu-d overnight. The mixture is filtered, and die filtrate is evaporated tn vaata. 
Th™S b Solved in dichloromethane, then washed with dilute sodium hydroxide 15 
13 id tS ^ ^ter. The product, ^meri.anesulfonyl-2-nieriiyM-pheny b^njtn- 
foLramanesulfonanilide, is recovered by cvaporaucn of die dichlcremedianc 
followed by clution chromatography of the product, an oil. 

Samples 16 and 17 relate to the preparation of salts according to Formula I from 
20 die acid-form compounds. 

Example 16 

The preparation of tricdiylammonium 3-phcno.wpcrfluoroethr.ncsulfcnanilidc. 

Crude S-phenosyperrluoroethx-.csulfonanilide (4.7 g., 0.10 r.ic!e), prepared from 
pcrfluorcethancsutfonyl fluoride and 3-phenosyanilinc by Method A, d.isopropyl ether 
25 Sd ml.) and triethylamins (20.2 S ., 020 mole) are stirred for sin hours at room 
wmjerarure, the solution is filtered and the salt is isolated by removing the volaulcs 
in Vacuo The product is tricthylammonium 3-phcno.\7perfluorocthanesulfonanilidc, 
which is recrystallized from a diisopropyl cther-isopropanol mixture, m.p. 
80.5— S2.5°C. 

30 AU Sl S cuia«d for C u H : .F i KO.,S: C, 51.3: H, 5.4: * 6.0 

Found: C, 51.4; H, 5.4: N, 5.S 

Usine the procedure of Example 16 the Mowing compounds arc prepared: 
triethylammonium 5 - amino - 2 - phanoxytriauoromethanesulfonanilidc, m.p. 

33 triethv'ammoniuni 3-phcnylthicperfluorpedianesulfon.-.nilide, m.p. 78.5— S1.5 C C. 

triethylammonium 2 - (4 - chlorophcnoxy;triSuoromediancsulfoiumlidc, m.p. 
7S S 4*C. 

triethylammonium 5 - amino - 2 - phenoxydiflucromethanesulfonanilide, m.p. 

40 triczhylammonium' 5 - nitro - 2 - phcnoxydifluoromcthancsulfo.nanilide, m.p. 

trieihybramoaium 4 - phcnyldiio - 2 - trifluorcincdiyltriauoromeihancsulfon- 
anilide, ra.p. SS— 92*C. % . 

45 trit±tfarnmonium 5 - chloro - 2 - '2,4 - dich!orcp.v:aoxy;trin.iorometn,.nu- 45 

sulfonamide, nvp. 127 — 129 C C. 

E::amplc 17 

3-PhenybulfonylperfluorocmancsulfonaniIidc is dissolved in acetone and treated 
with an equimoiar amount of sodium carboaa-. The solution is stirred overnight then 
filtered and evaporated to dryness to give a white solid. The product, sodium 3-pnenyi- 50 
sulfonylperfluoroethancsulfonaniUdc, is recrysraUizcd from isopropanol and found to 
melt higher than 300-C 

Analysis: 7:C %ll 1 

Calculated for C l .H J F,NNr.O.S,: 3S.4 2.1 

Found: 3S.5 2.3 55 
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The following compound is prepared using the method of Example 17. 
sodium 4-nitro-2-phcnoxytriduoromethanesuifonanilide, m.p. 281 — 282°C. 
The following additional compounds of the invention arc also prepared utilizing 
one or another f the proceeding processes : 



Name 



Melting Point 
(in °C) 



4^1-naphthyh±io)trifluoromethanesul- 
fonanilidc 

4^1-naphthylsulfonyl)trifluoromethane- 
sulfonanilide 

4-(3-methoxyphenylsxilnnyl)trifluoromethane- 
sulfonanilide 

4-(3-methoxypheaylsulfony I)trifluoro- 

4-(3,4-dichlorophenylsulfinyi)tri- 
fluoromethanesulfonanilide 

4^3 1 4-dichlorophenylsulfonyl)tri- 
fluoromethanes ulfonanilide 

4-{2^-dichlorophenylsulfinyI)tri- 
fluoromethnnesulfonanilide 

4-{2^-dichlorophcnykulfonyl)tri- 
fluoromc thanes ulfonanilide 

4-(4-bromo-3-methylphenylsulfinyl)-2- 
methyltrifluoromcthanesulfonanilidc 

4-(4-bromo-3-methylphenylsulfonyl>2- 
methyltrifluoromrrhnnrsulfonanilide 

*4-(4-t-butylphenylthio)-2-methyltri- 
fluoromerhanesulfonanilide 

4-(4-f-butylphenyIsulfinyi)-2-methyl- 
trifluoromethn ncs ulfonanilide 

4-{4-r-butyIphenyisulfonyl)-2-methyl- 
trifluoromethanesulfonanilide 

3^2,4-dimethylpheaylthio)trifluoro- 
methanesulfonanilidc 

3^2,4-dimethyIphenybulfinyl)tri- 
fluoromef h an csulfon n n i 1 i de 

3-(2,4-diniethylphenylsulfonyl)tri- 
fluorometfaanesulfonanilide 

3-(l-naphthylthio)trifluoroniethanesnl- 
foanilide 

3-{l-naphthvlsulfinyl)trifluoromethane- 
s ulfonanilide 

3^1-naphthybulfonyl)trifluoromethane- 
sulfonanilide 



74^-76 
176—179 
130—133 
161—163 
164—168 
176—180 

188— 192 
164—180 
133—136 
163—166 
101—104 
157—165 

189— 193 

160— 162 °/0. 1mm 

115—122 

106—111 

172— 180 °/0. 18mm 

143—149 

134—142 
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Name 



3-(3,4-dichlorophenylthio)trifluoro- 
methanesuifonaniiide 

3^2-naphthylthio)trifluoromcthancsul- 
fonaoilidc 

3-(2-naphthyIsuIfinyl)crifluororacthane- 
sulfonanilide 

3-(2-naphthyisulfonyl)trifluoromethane- 
sulfonanilide 

3-(4-fiuorophenylsulfinyl)trifluoro- 
methancsulfonanilidc 

3-(4-fiuorophcnyIsulfonyl)trifluoro- 
mcthanesulfonanilidc 

3-(2-methylphenylsulfinyl)trifiuoro- 
methanesulfonanilide 

3^3-mcthylphcnylsulfinyl)trifluoro- 
methanesulfonanilide 

3-(3-mcthylphcnylsulfonyi)trifluoro- 
methancsulfonanilidc 

3- {4-methylphcnylsulfinyl)trifluoro- 
methanesulfonanilidc 

4- (4-f-butylphcnyisulfinyl)trifluoro- 
methanesulfonanilidc 

4-(l-naphthylsu!finyl)trifiuoromcthane- 
sulfonanilidc 

2-mcthyl-'<2-naphtfayltfaio)trifluoto- 
mcthar* ulfonanilide \ 

2-methyl-»: - 2-naphthylsulfinyl)tri- 
fluoromcchanesulfonanilide 

2-methyi-4-(2-naphthylsulfonyl)tri- 
fluoromerhancsulfonanilide 

2-methyl-4^1-naphthylthio)trifluoro- 
mcthanes ulfonanilide 

2-methyl-4-(l-naphthylsuIpnyl)cri- 
fluoromethanesulfonanilide 

2-raethyl-4-(l-naphthylsulfonyl)tri- 
fluoromethanesulfonanilidc 

4-(3-methoxyphenylsulfinyl)-2-inethyl- 
trinuoromethanesulfonanilide 

4-{3-mcthoxyphcnyIsulfonyl)-2-methyl- 
trifluorooiethanesulfonanilide 



Melting Point 
(in -C) 

174— 17670,8 
67.5—71 
180—187 

175— 178 
92—94 

103—112 

114— 120 
98—101 
92—94 

103—104 
183—186 
175—178 
116—117 
165—173 
165—167 

115— 119 
205—209 
190—195 
138—140 
135—137 
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Melting Point 
Name (in °Q) 



4^4-acemmidophcnyIthio)-2-methyltri- 
fluoromethanesulfonaniiide 


153—154 


4-(2,4-dimeth^phenykulfinyl)-2-methyi- 
trifluoromethanesiiifonanilide 


157—160 


4^2^^chIorophcnyIs\ilfinyl)-2-methyl- 
trifluorometnancstilfonanilide 


156—160 


3-{3-methoxypehnylthio)trifluoromethane- 
sulfonanilide 


180— 185° 10. 4mm 


3-{3-methoxyphenyktilfonyI)trifluoro- 
mcthanesulfonanilidc 


83—88 


4-phenyIthio-3-trifluoromcthyltnnuoro- 
mcthanesulfonanilide 


. 75—78 


4-{2^-dimcdiyIphcnylthio)trifluoro- 

Tngfhnnfr<nlfonflni*1irig 


163— 16570.5mm 


4^2^nlimethylphcnykuliinyi)trifluora- 
mcthancsulfonnnilidc 


164—168 


4-(2^-dimethylphen^sulfonyl)trifluoro- 
mcthancs ulfonnnilidc 


158—161 



Examples 18 — 22 relate to the preparation of precursors of compounds of 
Formula I. 

Example IS 

Under a nitrogen atmosphere a mixture of 2-chlorophcnol (26.0 g., 0.202 mole), 
pyridine (25 ml.) and benzene (50 mL) is heated to rapid reflux and treated with 0.20 
equivalents of aqueous potassium hydroxide, Water is removed by azco tropic distilla- 
tion for a period of three hours. The benzene is then removed by distillation, the 
solution is cooled below its boiling point and 3-broraonitrobcnzcne (40.4 g., 0.20 mole) 
and cuprous chloride 2.0 g.) arc added. The mixture is then heated for 20 hours at 
160°C, then mixed with 10 percent hydrochloric add. This mixture is extracted with 
dtchloromethane, and the organic layer is fractionally distilled to give 2-chloro-3'- 
nitro'diphenyi ether, b.p. 176 — 182/0.75 mm. 

Using the method of Example 18, the following compounds arc also prepared: 
2,3-dimcthyl-3'-nitrodiphenyl ether, b.p. 160 — 162°C/0.3 ram. 

4- chloro-3'-nitrodiphcnyl ether, b.p. 165 — 178°C/0.65 mm. 

5- chloro-S'-nitrodiphcnyl ether, b.p. 160 — 1SO°C/0.6 mm. 
4-mcthoxy-3 '-nitrodiphenyl ether, b.p. 165 c C/0.6 mm, 
3-trifiuoromcthyl-3'-nitrodiphenyl ether, b.p. 140 C C/0.11 mm. 

Example 19 

Freshly distilled thiophenol (24.8 g., 0225 mole) and cuprous oxide (14.95 g., 
0.10 mole as 96 percent active) are mixed under nitrogen atmosphere and refluxed in 
95 percent ethanol (250 ml) overnight. The bright yellow solid is Altered, separated 
from cuprous oxide and dried. 

Cuprous thiophenolatc (1725 g., 0.10 mole) is dissolved with 3-bromonitrobenzene 
(202 g., 0.10 mole) in quinolinc (100 mL) and pyridine (20 ml.) and heated (under 

a nitrogen atmosphere) for one hour at 150°C and two hours at 165 170°C The 

mixture is cooled, then poured into aqueous hydrochloric acid (160 mL concentrated 
hydrochloric acid, 600 mL water) and stirred two hours. The aqueous layer is decanted 
and extracted with diethyl ether (2 x 150 ml.). The ether layers are washed with 10 
percent hydrochloric acid, water, concentrated ammonium hydroxide and water, then 
dried over magnesium sulfate. Fractional distillation yields 3-nitrodiphenylsulfide 
(150— 180°C/0.7 mm.), which solidifies on scratching when suspended in petroleum 
ether. 
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30 2-phcnoxytrifiuo 



Analysis %C a H 

Calculated for C lr .H,.F-N 3 0.S: 47.6 3.7 
Found: 47.4 3.7 



35 5.Amino-2-phcnoA7trifluoromcthanciulfoyrianilidc is reacted with formaldehyde 

and formic acid according: to the well-known Esehweilcr-Clarke reaction and 5-<N,N- 



dunechylam ino)-2-phcnoxyr rifiuoromcchanesulf onanilidc, m.p. 1 27 — 1 3 5 - C, is 

obtained, ^ 

Example 2> 
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Example 20 

\ mKiurc of 2-me:hvI-5-niiroaaiIintf fc (76.1 g-, 0.50 mole) concentrated hydro- 
c'lioA- -d* '75 £nd r f20 ° m1 -) is !v - 2lvri briefly on a swam bath and an 
additional pardon of hydrochloric add (75 ml) is added. This solution is ; cooled to 
•nd m-uvaiVd at 0 to 5'C. and treated with sodium nitrite g., 0.50 mole;. ^ 

Absolution of sodium hydroxide '50 g., 125 mole) in water GOD ml.; is heated 
to 90*C under a nitrogen atmosphere and thiophenol (110 g., 1.0 mole) is ad ded. 
This solution is treated with the solution of the diazonium compound m 20 ml. 
porticos over a period of one hour. Finally the mixture is maintained at 90 C. for one 
hrur then ^idilicd wlili hvdrochlcric acid. The fciuiicn is Mean distilled, the residue 
is extracted with dichloromctlicnc end the 2-mcthyI-5-nsirodipiicnyIsulfide is separated 
by fracticuai distillation b.p. KS>G/0.15 mm. When recrysialiized twice from hexanc 
its m.p. is 65.5 — 6S-C. 

Example 21 

A niixmrc of aluminum chloride '29.4 g., 022 mole) and benzene (250 ml.; is 
created at refits with 3-nhroteaziroulftmyl chloride (44.3 g., 0.250 mole) in benzene 1* 
fid" ml) over a period of thirty minutes. After eighty minutes addinonal aluminum 
chlcride J9 " ) is added. After an additional ninety minutes riw mixture is cooled, then 
poured imo°a hydrochloric acid-ice mixtuie. This mixture & csiracwJ with dichloro- 
methane and the dicliloro methane is then removed in vacuo. I he solid 3 -mtrodi phenyl- 
sulfone is a pale yellow solid after recrysullizaJoa from cihanol, m.p. 77— 79-C-. ^ 

Example 22 

Crude 3-niirodiphcr.yisulridc '4.6 g., 0.2 mole, 96 percent) is heated at 40 C. with 
Rancy nickel flO g.) under a hydrogen gas auncsphere (3 atm.) for sixteen hours m 
ethanol (200 nil ). Sulfur was added, the mixture was filtered and the cthanol removed 
25 in vacuo. The yellow oil distilled at 122 -C./1G— 5 mm. to give 3-diiophcnoxyanihne, 
which was suitable for use widiout furdier puriMcadon. 

Example 23 

The sodium salt of 5-amino-2-phcnox\-trifluoromeihaiiesuifonanilidc is reacted 
with cthvi dilorofonnate in acetone to provide a good yield of 5KX-carbethox>-amino)- 

rifiuoromeihancsuii'cnanilidc, as white needles, m.p. 116 — 117-C. w 



Example 24 
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the uuuiuvii - — j 

phenoxytrilluorcmethanesulfonanilide, m.p. 182 — 1S4-C. 

Additional compounds cf the invention which have been prepared using methods 
45 hereof arc the following: 

4-memylthio-2-phcnox>TrirluoromedirnesuIforianilide, m.p. S2 — S4"C. 
2-phenc. ,t grdifluoromediancsuifonanil:dc, m.p. 57 — 5S°C. 

5 - acetamido - 4 - amino - 2 - phcnoxviritluoromethancsuifo nan Hide, m.p. 
189— 190 C C (d.) 

50 5-ammo-2-(4-rluorophcncxy)trifluoromeiiianesulfonaniIide, isolated as the triethyl- 

ammonium salt, m.p. 82 — S4.5 C C. 
4-ammo-2-(4-chlorophenoxy)trifluoror.".eihanesuironanilide, isolated as the tri- 

emylammonium salt, m.p. 130 — 140*C , 
4-araino-5-<±Ioro-2-phenoxv-trifluoroinei!i:incsulfonaniIidc, isolated as the trietrtyl- 
55 ammonium salt, m.p. 123 — 133 C. 55 

4-amino-5-metl!Oxy-2-phcnc::5TriiluorunKiha::cs:i!for.a:iiIide ? isolated as die tri- 

cdiylammonium salr, m.p. 11C — 120 C. 
4-amino-2-phcnyisulfonyltrifluoromethaneiulfonanilide, isolated as the triethyl- 

ammonium salt, decomposes above 150"C. 
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3<hloro^-nirro-2-phcnoxytrifluoromethanc$ulfonaniUde, m.p. 101 102°C 

5 - acecamido - 4 - nitro - 2 - phenoxymfluoromcthanesiilfonanilidc, mo 
142.5 — 144.5 5 G 

Z^^fluorophenoxy^i-niOTtrifluoromcchanesiilfonariiiide, nxp. 95 97 C C 

4-niOT-3-phenoxyirifluoromethanesulfonanilidc, m.p. 63 — 66°C and 2-nitro-5- 

phenoxyrrifluoromcchancsulfonanilidc, b.p. 155— 160°C./0.1 mm arc 

obtained as a mixture separable by fractional distillation. 
4-nitro-2-phenylsulfonyltrifiuoromethanesuIfonanilide^ m.p. 1*41 142°C 

WHAT WE CLAIM IS: — 

1. A fluoroalkykulfonamidoaryl compound characterized by the formula 



Rj $0 2 M-^ B -Ar 
R Y n Y'„i 

wherein R, is a lower fluoroalkyi radical having at ieast two fluorine atoms bonded to 
thc^ alpha carbon atom, R is hydrogen, cyano, alkyl, alkylsulfonyl, a cation or 

J! 

_C_A— R', where R' is alkyl and A is oxygen or a carbon-carbon bond, B is 
oxygen, sulfur, sulfinyi or sulfonyl, Ar is phenyl or naphthyl, the or each Y and the 
or each Y is selected independently from halogen, alkyl, alkoxy, nitro, amino, alkan- 
amioo, haloalkyi, hydroxy, dialkylamino, au^koxamino, alkvithio, alkylsulfonyL 
alkanoyi, dialkykulfamoyl or alkylsulfinyl and n and n' are independently zero, one 
or two, provided that any individual aliphatic groups appearing in the R f , R, R', Y 
ana Y moieties contain from one to four carbon atoms, 

2. A compound according to claim 1 wherein R is hydrogen* 

3. A compound according to claim 1 wherein Ar is phenyl. 

4. A compound according to claim 1 wherein Ar is naphthyl 

5. A compound according to daim 1 wherein R is a horticultural^ acceptable 
canon- r 

6. A compound according to daim 1 wherein R, contains one carbon atom. 

7. A compound according to daim 1 wherein R, is perfluoroalkyL 
3. A compound according to daim 7 wherein R, is trifluoromethyi. 

9. A compound according to daim 8 wherein R is hydrogen. 

10. A compound according to claim 8 wherein R is a cation. 

11. A compound according to daim 1 wherein B is oxygen. 

12. A compound according to daim 11 of the formula 



NH 2 ', 



13. 

5-amino-2-phcnoxyTrifluoromethancsulfonanilide. 

14. A compound according to claim 1 wherein B is sulfur. 

15. A compound according to claim 14 of the formula 




16. 2-mcthyl^phenyIthiotrifluoromethanesuIfonanilide. 

17. 2-Nitro^phenylthiotrifluoromethanesulfonanilide. 

18. A compound according to claim 1 wherein B is sulfinyi. 



19. A compound according tc claim IS of the formula 

R CH3 

20. 2-mcdiyM-phcnylsulfinyltrifluoromcthancsuIfon2 

21. A compound according to claim 1 wherein B is sulfonyi. ^ 
t> A compound according to claim 21 of ihe formula 

R CH3 

23. The compound 2-merhyl-4-phcnyIsuIfonyIrrifluoromethancsulfon3nilide. 
24! A compound according to claim 3 of the formula 

25. A fluoroaikylsulfonamidoaryl compound substantially as herein described in 10 

anv one of Examples 1 to 17 and 23 to 25. 

76 A method for regulating the growth cf higher plants which comprises 
contacting. the said plants with an effective amount of a compound according to any 

of claims^ hion for rcgu i a a ns the growth of higher plants which consists 15 
esscnriaily of a compound according to any of daims 1 to 25 dispersed in an extending 
medium.^ m ^ Q± for regulating t hc growth of higher plants substantially as herein 

20 deOT 29] d A composition for regulating the growth of higher plants and substantially as 20 

herein described. 0 „ A „ 

REDD IE & GROSE, 
Agents for the Applicants, 
6 Bream's Buildings, London, EC4A 1 1 IX. 
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